(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
23.06.2004 Bulletin 2004/26 

(21) Application number: 00123461.6 

(22) Date of filing: 06.1 1 .2000 



(H) EP1 097 814 B1 

EUROPEAN PATENT SPECIFICATION 

(51) lntCI7: B41J 2/175 



(54) Ink-jet recording apparatus 

Tintenstrahlaufzeichnungsvorrlchtung 
Dlspositif d'enregistrement a jet d'encre 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI I 
MC NL PT SE TR 



(30) 



Priority: 05.11.1999 


JP 


31507199 


21.01.2000 


JP 


2000012461 


01.02.2000 


JP 


2000024422 


03.08.2000 


JP 


2000235404 


29.09.2000 


JP 


2000299698 


24.10.2000 


JP 


2000323963 


30.10.2000 


JP 


2000331252 



(43) Date of publication of application: 
09.05.2001 Bulletin 2001/19 

(73) Proprietor: SEIKO EPSON CORPORATION 
Shinjuku-ku, Tokyo 163-0811 (JP) 

(72) Inventors: 

• Tamura, Noboru 

Suwa-shi, Nagano 392-8502 (JP) 

• Tojyo, Hiroaki 

Suwa-shi, Nagano 392-8502 (JP) 

• Kobayashi, Atsushi 
Suwa-shi, Nagano 392-8502 (JP) 

• Kimura, Hitotoshi 

Suwa-shi, Nagano 392-8502 (JP) 

• Aruga, Yoshiharu 

Suwa-shi, Nagano 392-8502 (JP) 

• Mano, Takashi 

Suwa-shi, Nagano 392-8502 (JP) 



CD 

T— 

GO 

o 

CL 
LU 



(74) Representative: HOFFMANN ■ 
Patent- und Rechtsanwalte 
Arabellastrasse 4 
81925 MQnchen (DE) 



EITLE 



(56) References cited: 
EP-A- 0 585 560 
US-A- 5 956 061 



US-A-5 136 309 



PATENT ABSTRACTS OF JAPAN vol. 2000, no. 

03. 30 March 2000 (2000-03-30) & JP 1 1 3341 05 A 
(TOSHIBA TEC CORP), 7 December 1999 
(1999-12-07) 

PATENT ABSTRACTS OF JAPAN vol. 006, no. 
027 (P-102), 17 February 1982 (1982-02-17) &JP 
56 1 4701 7 A (RICOH CO LTD), 1 4 November 1 981 
(1981-11-14) 

PATENT ABSTRACTS OF JAPAN vol. 1999, no. 

10.31 August 1999 (1 999-08-31 )& JP 1 1 136843 
A (NEC CORP), 25 May 1999 (1999-05-25) 
PATENT ABSTRACTS OF JAPAN vol. 1998, no. 
14, 31 December 1998 (1998-12-31) & JP 10 
235899 A (TEC CORP), 8 September 1998 
(1998-09-08) 

PATENT ABSTRACTS OF JAPAN vol. 011 , no. 
385 (M-651 ), 1 6 December 1 987 (1 987-1 2-1 6) & JP 
62 152859 A (CANON INC), 7 July 1987 
(1987-07-07) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 097 814 B1 

Description 

Field of the Invention 

5 [0001] The present invention relates to an ink-jet recording apparatus comprising a carriage which performs recip- 
rocating motion in the widthwise direction of a recording mediun; an ink-jet recording head mounted on a carriage; and 
an ink supply system which is mounted on the carriage and supplies ink to the recording head. 

Background Art 

10 

[0002] An ink-jet recording apparatus to be used for producing a large volume of printed matter is disclosed, for 
instance, in Japanese Patent Kokoku Publication No. Hei. 4-43785 and Japanese Patent Kokai Publication No. Hei. 
Hei. 10-44685. The apparatus disclosed in the former publication is constructed such that ink to be consumed in a 
printing operation is supplied to a recording head through a sub-tank, which is disposed on a carriage and connected 

15 through an ink supply tube to an ink container, such as a cassette, on a housing of the apparatus. The apparatus 
disclosed in the latter publication includes a sub-tank which is disposed on a carriage and supplies ink to an ink-jet 
recording head; an ink cartridge installed on a housing of the apparatus; and an ink replenishing unit which is connected 
through a conduit to the ink cartridge and removably connected to the sub-tank so that the sub-tank is intermittently 
replenished with a desired amount of ink. 

20 [0003] Precise flow control is required to supply ink from the ink replenish unit to the sub-tank of a relatively small 
capacity without causing ink leakage, and thus a complicated valve mechanism is required. 

[0004] For this reason, as disclosed in Japanese Utility Model Kokai Publication No. Hei. 3-77641 and Japanese 
Patent Kokai Publication No. Sho. 62-263059, it is conceivable to monitor liquid level of ink, i.e. an ink amount, in the 
tank with such an arrangement that afloat member incorporating magnetic material is provided in an ink tank so as to 
25 be vertically movable along a guide, and a magnetic detection system is disposed outside the ink tank. This arrange- 
ment, however, suffers from problems in that the range where ink level can be detected is narrow, and idle time required 
for ink replenishment is long, resulting in lower throughput. 

[0005] JP 11-334105 discloses an ink jet printer in which the ink level in an ink tank is detected by two float members 
or indicators and four detection systems, these components constituting a lowest limit level detecting means and a 
30 lower limit level detecting means. In this arrangement, it is detected whether the ink goes down to a lowest limit LL or 
goes to a level equal or lower than a lower limit HL. 

SUMMARY OF THE INVENTION 

35 [0006] The present invention is preferably applicable to an ink-jet recording apparatus which has a recording head 
mounted on a reciprocating carriage, which receives supply of ink from an outside, and which, in turn, supplies ink to 
the recording head. 

[0007] In a preferred embodiment, an ink storage chamber receives supply of ink from an outside, a float member 
is movable to follow liquid level of the ink stored in the ink storage chamber, an indicator is provided to the float member, 
40 and a plurality of detection systems provided opposite the indicator and arranged vertically. The detection systems 
cooperatively detect the indicator when the ink stored in the ink storage chamber is maintained within an appropriate 
range of volume. At least three statuses of ink level can be detected using signals from the detection systems, on the 
basis of which replenishment of ink is controlled. 

[0008] Accordingly, the present invention is aimed at providing an ink-jet recording apparatus having a sub-tank, 
45 which detects variations in ink level over a wide range using a plurality of sensors, thereby maintaining ink at an ap- 
propriate level. 

[0009] The present disclosure relates to the subject matter contained in Japanese patent application Nos.: 

Hei. 11-315071 (filed on November 5, 1999); 
so 2000-012461 (filed on January 21 , 2000) (Publication number: JP 2001199084); 

2000-024422 (filed on February 1 , 2000) (Publication number JP 2001287380); 

2000-235404 (filed on August 3, 2000) (Publication number J P2002046292); 

2000-299698 (filed on September 29, 2000) (Publication number: JP 2002103640); 

2000-323963 (filed on October 24, 2000) (Publication number: JP 2001 191548); and 
55 2000-331252 (filed on October 30, 2000) (Publication number: JP 2001 287380); 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

5 FIG. 1 is a schematic representation showing an ink supply mechanism of an ink-jet recording apparatus using a 

sub-tank according to an embodiment of the present invention; 

FIG. 2 is a perspective view showing an example of a sub-tank suitable for use with the in k-jet recording apparatus; 
FIGS. 3A and 3B show the construction of the sub-tank when viewed from the front and rear while a sealing film 
is removed or omitted from the sub-tank; 
10 FIG. 4 is a cross-sectional view taken along line A-A shown in FIG. 2; 

FIG. 5 is a schematic diagram showing an example of an ink supply controller for controlling supply of ink to the 
sub-tank, in conjunction with a level detection operation; 

FIG. 6 is a diagram showing an example of distribution of magnetic flux developing in the indicator provided to a 
built-in float member of the sub-tank; 
15 FIG. 7 is a diagram showing an example in which the present invention is applied to a recording apparatus having 

a sub-tank constantly connected to an ink cartridge by way of an ink supply tube; 

FIGS. 8 through 1 0 are perspective views showing another example of the sub-tank suitable for use with a recording 

apparatus according to the present invention, wherein FIG. 8 shows a box-shaped member before being sealed 

with a film member, FIG. 9 is an enlarged view showing the internal construction of tne box-shaped member, and 
20 FIG. 1 0 shows the surface construction of the box-shaped member; 

FIG. 11 Is a perspective view showing still another example of the sub-tank; 

FIG. 12A is an exploded perspective view showing another example of the float member; 

FIG. 12B is an illustration showing the construction of an opening of the float member shown in FIG. 12A; 

FIG. 13 is an exploded perspective view showing still another example of the float member; 
25 FIGS. 14A and 14B are perspective views showing an embodiment of a construction for mounting a permanent 

magnet on the float member; 

FIG. 15 is an illustration showing the positional relationship between the permanent magnet and a back yoke; 
FIG. 16 is a diagram showing the distribution of magnetic flux developing in a single permanent magnet and the 
distribution of magnetic flux developing in a permanent magnet equipped with a back yoke: 
30 FIG. 17 is a diagram showing an example in which a plurality of sub-tanks are employed as a unit; 

FIG. 1 8 is a perspective view showing yet another example of the float member; 
FIG. 19 is an enlarged view showing the back yoke; 

FIG. 20 is an enlarged cross-sectional view showing a container section constituting the float member; 
FIG. 21 is an illustration showing another example of an ink level detection mechanism suitable for use with a 
35 recording apparatus according to the present invention; 

FIG. 22 shows an example of an optical sensor and an indicator which are to be used in the level detection mech- 
anism; and 

FIG. 23 is a diagram showing the operation of the ink level detection mechanism. 

40 DESCRIPTON OF THE PREFERREDEMBODIMENTS 

[001 1 ] FIG. 1 shows an ink-jet recording apparatus according to an embodiment of the present invention. A carriage 
1 is guided by guide members 2 to be reciprocatingly movable with an unillustrated drive system. A plurality of sub- 
tanks 3 (four sub-tanks 3 in the present embodiment) are provided on an upper portion of the carriage 1 , and a recording 
45 head 4 is provided on a lower surface thereof. A cartridge holder 6 for holding ink cartridges 5 is disposed on each 
end of a movable region where the carriage 1 is movable (only one of the two ends of the movable region is illustrated 
in FIG. 1).Further s an ink supply unit 7 is provided in a position above a non-print area of the movable region of the 
carriage 1 . 

[0012] The ink supply unit 7 is connected to the ink cartridges 5 by means of tubes 8. When the carriage 1 arrives 
so at an ink replenishment area, the ink supply unit 7 is connected to ink inlet ports 9 formed in respective sub-tanks 3 to 
inject ink into the sub-tanks 3 up to a predetermined level. Reference numeral 1 0 designates a pump unit which serves 
as an ink injection pressure source and which supplies pressure to the ink replenishment unit 7 by way of a tube 11. 
[0013] FIG. 2 shows an example of the sub-tank 3. The sub-tank 3 is formed as a flat container. The ink inlet port 9, 
which is communicated with an ink storage tank, and an air release port 21 are formed in an upper surface 20. An ink 
55 supply port 23 to be connected to a recording head 4 is formed in a lower portion (a lower surface 22, in this embodiment) 
of the sub-tank 3. 

[0014] A container constituting the sub-tank 3 is substantially in the form of a frame structure molded of plastic 
material or the like. Open side surfaces of a casing 30 are respectively sealed by polymer films 31 and 32 provided 
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with metal layers having considerably low gas and water-vapor permeability, so that the ink storage chamber 36 is 
sealed by these films 31 and 32. These films 31 and 32 preferably have such a rigidity as to be deformed due to 
pressure of ink. 

[0015] As can be seen from FIG. 4, the case 30 is separated vertically by a wall 33 and laterally by a wall 34 to define 
5 three portions; an upper portion, a lower left-side portion, and a lower right-side portion. A narrow channel 35 is in the 
upper portion defined by the wall 33 for establishing communication with the atmosphere. The lower left-side portion 
serves as an ink storage chamber 36, and the iower right-side portion serves as a valve chamber 37. A thick section 
30b extends along a side surface 30a of the ink storage chamber 36 to a bottom thereof. An ink supply channel 38 is 
formed in the thick section 30b. An upper end 38a of the ink supply channel 38 is connected to the ink inlet port 9, and 
io a lower end 38b is in communication with the bottom of the ink storage chamber 36. 

[0016] The air release port 21 is in communication with an upper portion of the ink storage chamber 36 via a com- 
munication hole 21 a formed in the casing 30, the narrow channel 35 formed in the wall 33, etc. A differential pressure 
regulating valve mechanism 41 is accommodated in the valve chamber 37 to discharge inkfrom the ink storage chamber 
36 through a channel 40 serving as an ink flow channel, while maintaining the recording head 4 at a given negative 
15 pressure. A float member 50 is provided within the ink storage chamber 36, and pivotal ry connected to a pin 52 by way 
of an arm 51 . When the ink storage chamber 36 is filled up, the float member 50 is held in a substantially horizontal 
position. An indicator 53 of a small magnetic piece, such as a permanent magnet, is provided at a position on the 
surface of the float member 50 located close to outer side of the casing 30. 

[0017] First and second magnetic-field detection systems 54 and 55 are arranged vertically in an area where the 
20 detection systems 54 and 55 can detect the magnetic flux developing in the indicator 53 through the casing 30. in the 
present embodiment, Hall elements are fixed on the exterior wall of the sub-tank 3 or the carriage 1 . 
[0018] As shown in FIG. 5. the magnetic-field detection systems 53 and 54 are spaced apart from each other by AH1 
+ AH2 with reference to a specified ink level L0 so that the systems 53 and 54 simultaneously detect the magnetic flux 
of the indicator 53 when the indicator 53 is located within a predetermined range, i.e. the level of the ink stored in the 
25 sub-tank 3 is within a predetermined range A in which the ink level is to be maintained. 

[0019] In a case where the float member 50 has been moved downwardly from the position corresponding to the 
specific ink level L0 by AA1 or more, the magnetic flux of the indicator 53 does not act on the upper magnetic detection 
system 55, thereby detecting a state that the ink level is lowered to a level at which the sub-tank 3 must be replenished 
with ink. On the other hand, in a case where the float member 50 has been moved upwardly from the position corre- 
30 sponding to the specific ink level L0 by AA2 or more, the magnetic flux of the indicator 53 does not act on the lower 
magnetic-field detection system 54 s thereby detecting a state that the ink level has reached an ink level at which 
replenishment of ink must be stopped. 

[0020] The magnetic flux distribution (see Fig. 6) of the indicator 53, the sensitivities of the magnetic-field detection 
systems 54 and 55 and the interval between the magnetic-field detection system 54 and 55; that is, AH1 + AH2, are 

35 adjusted such that the magnetic flux of the indicator 53 simultaneously acts on the two magnetic-field detection systems 
54 and 55 when the ink level is within the range of AA1 + AA2 in which the ink level is to be maintained. 
[0021] The range AA1 + AA2 in which the ink level is to be maintained becomes narrower when the interval between 
the magnetic-field detection systems 54 and 55 is increased. In contrast, when the interval between the magnetic-field 
detection systems 54 and 55 is decreased, the range AA1 + AA2 in which the ink level is to be maintained becomes 

40 wider. 

[0022] A protuberance 56 is formed on the upper surface of the float member 50 for defining the upper limit position 
of the float member 50 regardless of an Increase in ink level. The protuberance 56 comes Into contact with the upper 
surface of the sub-tank 3; that is, the lower surface of the wall 33 in the present embodiment, thereby limiting the upper 
limit position of the float member 50. In this way, movement of the float member 50 outside the detection range of the 
45 magnetic detection system 55 is restricted. 

[0023] In the present embodiment, the protuberance 56 is formed on the float member 50 for limiting the upper limit 
position. A similar effect can be obtained even when the protuberance 56 is formed at a position on the casing 30 of 
the sub-tank 3 opposite the upper surface of the float member 50. 

[0024] In a case where the first and second magnetic-field detection systems 54 and 55 both output L signals, as 
50 shown in Table 1 , a determination circuit 60 which receives signals output from the magnetic-field detection system 54 
and 55 determines that ink is at an excessively low level and outputs a first error signal. Here, L signal means that a 
magnetic detection system does not detect a magnetic flux; whereas H signal mean that a magnetic detection system 
detects a magnetic flux. In a case where only the lower first magnetic-field detection system 54 outputs an H signal, 
the determination circuit 60 outputs an injection start signal. In a case where the first and second magnetic-field de- 
55 tection systems 54 and 55 both output H signals, the determination circuit 60 determines that the ink level is maintained 
in an appropriate range and outputs an injection stop signal. In a case where only the upper second magnetic-field 
detection system 55 outputs an H signal, the determination circuit 60 determines that ink is excessively supplied to the 
sub-tank 3 and outputs a second error signal. 
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Table 1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Status 


1st Magnetic Sensor 


2nd Magnetic Sensor 


Determination 


1 


L 


L 


First Error Signal 


II 


H 


L 


Injection Start Signal 


HI 


H 


H 


Injection Stop Signal 


IV 


L 


H 


Second Error Signal 



[0025] The first error signal output from the determination system 60 is delivered to alarm system 61 . The injection 
start signal and the injection stop signal output from the determination system 60 are delivered to a pump drive system 

62. Further, the second error signal output from the determination system 60 is delivered to a forced shout-down system 

63. In the present embodiment, the second error signal is delivered to a switch used for supplying drive power to a 
pump 64. 

[0026] In the present enbodiment, in a state in which the sub-tank 3 is not replenished with ink, the first and second 
magnetic-field detection systems 54 and 55 both output L signals. In response thereto, the determination system 60 
outputs a first error signal, thereby activating the alarm system 61 . Further, the carriage 1 is moved to the position 
corresponding to the ink replenishment unit 7, and the ink inlet port 9 of the sub-tank 3 is connected to the ink replen- 
ishment unit 7. The pump 64 of the ink replenishment unit 7 is activated. 

[0027] By the activation of the pump 64, ink is injected into the ink storage chamber 36 from the ink inlet port 9. when 
the float member 50 is raised, the first magnetic-field detection system 54 located in a lower position receives the 
magnetic flux of the indicator 53. In response thereto, the determination system 60 receives an injection start signal. 
In this state, the sub-tank 3 is already being replenished with ink, and hence the pump drive system 62 causes the 
pump 64 to operate continuously, thereby continuously supplying ink. 

[0028] When the sub-tank 3 is replenished with ink unzil the ink level reaches to a position lower than the specific 
ink level LO by only AA1 , the magnetic flux of the indicator 53 of the float member 50 acts on the first and second 
magnetic-field detection systems 54 and 55, whereupon the first and second magnetic-field detection systems 54 and 

55 both output H signals. Upon receipt of the H signals, the determination system 60 outputs a supply stop signal to 
stop the pump 64. 

[0029] When the sub-tank 3 is replenished with ink to a specified amount, a printing operation becomes feasible, 
and the ink-jet recording apparatus performs a printing operation. When the ink stored in the sub-tank 3 is decreased 
in association with progress of the printing operation, the float menber50 is gradually lowered, and the second mag- 
netic-field defection system 55 located in an upper position eventually fails to detect magnetic flux (II). The determination 
system 60 then outputs an injection start signal. 

[0030] Upon receipt of the injection start signal, the pump drive system 62 activates the pump 64 at a point in time 
when the carriage 1 has moved to the position corresponding to the ink replenishment unit 7. When ink ascends to the 
specific ink level LO, the magnetic flux of the indicator 53 of the float member 50 acts on the first and second magnetic- 
field detection systems 54 and 55 simultaneously. The first and second magnetic-field detection systems 54 and 55 
output H signals, and the determination system 60 outputs a supply stop signal, whereupon the pump drive system 62 
deactivates the pump 64. 

[0031] The level of the ink stored in the sub-tank 3 is maintained so as to fall within the range extending from -AA1 
to +A2 with reference to the specific ink level L0, and ink is supplied to the recording head 4 with water head pressure 
difference suitable for printing. 

[0032] In the event that the operating state of the pump 64 is maintained because of a failure in the operation of the 
pump drive system 62 without regard to the fact that the determination system 60 has output an injection stop signal 
during replenishment of the ink tank 3, the float member 50 is raised to the top dead point defined by the protuberance 

56 (IV) . In this state, the first magnetic-field detection system 54 outputs an L signal, and the second magnetic-field 
detection system 55 outputs an H signal. The determination system 50 outputs a second error signal to the forced 
shut-down system 63, whereupon power supplied to the pump 64 is disconnected and ink replenishment is forcefully 
stopped, thus preventing occurrence of an overflow. 

[0033] Even if ink has been injected to an amount greater than the specified amount, the float member 50 is held in 
the predetermined upper limit position by means of the protuberance 56. Hence, the magnetic flux of the indictor 53 
acts on the second magnetic-field detection system 55, thereby enabling the determination system 60 to distinguish 
this state from the state in which ink is in an excessively low level. In a case where the top dead point is not defined 
for the float member 50, the indicator 53 is moved to a position where the second magnetic detection system 55 cannot 
detect the magnetic flux of the indicator 53, and therefore the determination system 60 cannot determine whether the 
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ink level is in an excessively low level or an excessively high level. 

[0034] In the previous embodiment, the sub-tank 3 has a built-in negative pressure generation system for controlling 
the pressure of the ink supplied to the recording head 4. This is for the purpose of improving the quality of printing 
operation of a recording head and surely preventing leakage of ink. In a case where ink can be retained by means of 
5 a meniscus of a nozzle orifice of the recording head 4, the negative pressure generation system can be dispensed 
with. So long as the ink storage chamber 36 is located at a position below the recording head 4 and ink is supplied to 
the recording head 4 by means of a siphon phenomenon, negative pressure caused by water head pressure difference 
can be maintained. 

[0035] The previous embodiment has been described with reference to an example in which the sub-tanks 3 provided 
10 on the carriage 1 are intermittently moved to the position corresponding to the ink replenishment unit 7, where the sub- 
tanks 3 are connected to the ink replenishment unit 7. and in which, during a printing operation, the sub-tanks 3 are 
disconnected from the ink replenishment unit 7. However, as shown in FIG. 7, the sub-tanks 3 may be used while being 
connected to the ink cartridges 5 at all times by way of ink supply tubes 60. 

[0036] As shown in FIG. 7, through a pressure control valve 62 and a pressure detector 63, a pressure applying 
is pump 61 is in communication with a space 65a of a main tank 65 which is made of a hermetic case and houses an ink 
pack 64. The ink pack contains ink sealed therein, and is made of flexible material. As a result, the ink pack 64 is 
always held in a constantly-pressurized state in which the ink pack 64 can discharge ink. The ink pack 64 is connected 
to the ink inlet port 9 of the sub-tank 3 by way of a valve 66 and the tube 60. As a result, when the valve 66 is opened/ 
closed, a predetermined amount of ink flows into the sub-tank 3 from the ink pack 64. 
20 [0037] The sub-tank 3 has a float member 70 which is pivotal ly moved in association with motion of an ink level, as 
mentioned previously. A permanent magnet 71 constituting an indicator is provided on one side of the float member 
70. Magnetic-field detection systems 72 and 73 are provided outside the sub-tank 3, and fixed on a substrate 74 to be 
arranged vertically. 

[0038] With this arrangement, similarly to the aforementioned embodiment, the ink level in the sub-tank 3 is detected 
25 using the float member 70, and the magnetic-field detection systems 72 and 73 output signals, on the basis of which 
the valve 66 is controilingly opened or closed to maintain the ink amount in the sub-tank within a predetermined range, 
in Fig. 7, reference numeral 67 designates a capping system for sealing the recording head, which is connected to an 
unillustrated vacuum pump through a tube 68. 

[0039] FIGS. 8 through 1 0 show an example of the previously-described sub-tank 3. In this example, the sub-tank 
30 3 is constructed as a flat and substantially-rectangular-parallelepiped container. More specifically, a box-shaped mem- 
ber 80 having a bottom is formed as a one-piece unit having an integral side wall 80a and an integral peripheral wall 
80b connected thereto. The open side of the box-shaped member 80 is sealed with a film member 81 . The film member 
81 and the box-shaped member 80 are made of polymeric material. The film member 81 is attached to the periphery 
of the box-shaped member 80 by means of thermal welding. An ink storage chamber 82 is formed in a lower area of 
35 the box-shaped member B0. 

[0040] A support pin 83 is protruded perpendicularly from the side wall 80a of the box-shaped member 80. An arm 
70a of the float member 70 is pivotally attached to the support pin 83 so that the float member 70 can vertically pivot 
about the support pin 83 in accordance with the amount of the ink stored in the ink storage chamber 82. 
[0041] A permanent magnet 71 serving as the indicator is fixed on a surface 70b opposite from the arm 70a of the 
40 float member 70. When the arm 70a is in a substantially horizontal position, the permanent magnet 71 is situated at a 
position between the magnetic-field detection systems 72 and 73. 

[0042] An ink replenishment port 84 is formed at a position in the vicinity of the bottom portion of the peripheral side 
wall 80b of the box-shaped member 80, so that ink is supplied to the bottom portion of the ink storage chamber 82 
from the ink cartridge 5, which serves as a main tank, by way of the tube 60. Since ink flows into the bottom portion of 

45 the ink storage chamber 82, ink can be supplied to the ink storage chamber 82 while preventing bubbling of ink. 

[0043] A plurality of vertically extending ribs 85 are projectingly provided to the box-shaped member 80 in an area 
where the ribs 85 confront with but do not interfere with the float member 70 including the arm 70a. The ribs 85 may 
be formed integrally with the box-shaped member 80, or may be separate members attached to the box-shaped member 
80. The ribs 85 can prevent occurrence of wavy motion or bubbling of ink, which would otherwise be caused by recip- 

50 rocating motion of the carriage 1 . The ribs 85 also serves to allow the floating member 70 to be moved correspondingly 
to the amount of ink, thereby contributing to highly accurate detection of ink amount. 

[0044] An ink outlet port 86 is formed in the vicinity of the ink replenishment port 84. A polygonal filter member (a 
filter member 87 having upper slopes 87a connected together at an apex, in this embodiment) is provided to cover the 
ink outlet port B6. With this arrangement, immediately after ink flows from the ink pack, the ink can be passed through 
55 the filter member 87 and supplied to the recording head. 

[0045] Since the ink outlet port 86 is located in the vicinity of the apex of the filter member 87, air bubbles which 
have reached an area in the vicinity of the ink outlet port 86 side of the filter member 87 are moved to the ink outlet 
port 86 along the slopes 87a. Accordingly, if ink is forcefully discharged from the recording head 4 using the capping 
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system 67, these air bubbles are readily sucked through the ink outlet port 86 and discharged outside the ink supply 
system. 

[0046] The ink outlet port 86 is formed to penetrate through the side wall 80a of the box-shaped member 80. The 
ink outlet port 86 is communicated, through a groove 89 of an ink guide member 88 on the surface of the box-shaped 
5 member 80, with an inlet port of a valve 90 provided in the lower surface of the box-shaped member 80. Further, the 
ink outlet port 86 is communicated through an outlet port of the valve 90 and a groove 91 of the ink guide member 88 
with a connect port 92 to which a tube connected to the recording head 4 is connected. The grooves 89 and 91 are 
sealed by an unillustrated member, such as a film, thus serving as flow channels. 

[0047] An inclined communication groove 93 is formed in an upper portion of the sub-tank 3 so as to be communicated 
10 with the ink storage chamber 82. The upper end of the communication groove 93 is connected to an atmosphere 
communication port 94 penetrating through the side wall 80a of the sub-tank 3. The atmosphere communication port 
94 is communicated, through an upper portion of a recess 96 having a relatively large volume to serve as an ink 
reservoir, with one end of a meandering groove 96 formed on the surface of the box-shaped member B0. The other 
end of the meandering groove 96 is in communication with a recess 97 of such a size as to permit insertion of a jig. 
15 [0048] The recess 95 is sealed by a water-repellent film 98. Further, the meandering groove 96 and the recess 97 
are sealed by an air blockage film 99 that partially overlaps the film 98. 

[0049] With this arrangement, the atmosphere communication port 94 is sealed by the film 99 when the sub-tank 3 
is not in use. Hence, after completion of assembly of the sub-tank 3, the sub-tank 3 can be checked by means of a 
pressurization test. After completion of the test, a part of the film 99 located in the area of the recess 97 is broken or 

20 opened using a jig or the like so that the ink storage chamber 82 is brought in communication with the atmosphere. In 
a state in which the ink storage chamber 82 is in communication with the atmosphere, even if ink in the ink storage 
chamber 82 flows out through the communication groove 93, the Ink will be captured by the recess 95. The water 
repellent characteristic of the film 98 sealing the recess 95 prevents flow of ink into the meandering groove 96. Ac- 
cordingly outflow of ink is prevented. 

25 [0050] FIG. 11 shows still another example of the sub-tank 3. A reinforcement member 100 formed from, for example, 
a stainless plate or a plastic plate identical in material with the box-shaped member 80 is attached to an area of the 
ink storage chamber 82 in which the film member 81 has been provided in the previous example. The reinforcement 
member 100 is fixed to ensure a space between the float member 70 and the reinforcement member 100 by ribs 80c 
formed on the interior side surface of the peripheral wall 80b of the box-shaped member 80 so as not to hinder motion 

30 of the float member 70. 

[0051] The reinforcement member 1 00 prevents deformation of the film member 81 , which would otherwise be caused 
by a variation in ink pressure caused when the ink storage chamber 82 is replenished with ink or when the ink stored 
in the storage chamber 82 is consumed. That is, the reinforcing member 1 00 contributes to the reliable follow-up motion 
of the float member 70 depending on an ink level and highly-accurate detection of an ink level in the sub-tank 3. 

35 [0052] The reinforcement member 1 00 prevents evaporation of ink solvent in cooperation with the film menber 81 , 
thereby preventing an increase in the viscosity of ink. When the film member 81 is attached to the box-shaped nember 
80 by thermal welding, the reinforcement member 1 00 protects the ink level detection system, such as the float member 
70, which has already been installed in the ink storage chamber 82, from heat of thermal welding. 
[0053] As shown in FIG. 17, different types of ink are stored in respective sub-tanks 3. and the sub-tanks 3 are 

40 stacked in the thickness direction thereof to constitute a sub-tank unit. The sub-tank unit is mounted to a carriage. If 
a through hole 101 is formed in an area of each sub-tank 3 where the through hole 101 will not affect the airtightness 
of the ink storage chamber 82 (in this embodiment, a through hole 101 is formed at an upper portion of the sub-tank 
3), a sub-tank unit can be readily constructed by inserting a rod-shaped support into the through holes 101 formed in 
a plurality of sub-tanks 3. 

45 [0054] As shown in FIG. 1 2B, a grid-pattern rib 70c is formed in a container section 70d of the float member 70. One 
side of the container section 70d is opened, and the container section 70d is integrally formed with one end of an arm 
70a. A film member 1 02 is attached to the open side of the container section 70d by thermal welding so that a float is 
formed. A through hole 70e to be pivotally engaged with the support pin 83 is provided on the other end of the arm 
70a. Protuberances 70f are provided at required positions on both sides of the container section 70d and the arm 70a 

so in the thickness direction in order to ensure a clearance between the float member 70 and the box-shaped member 
80, the film member 81 or the reinforcement member 100 to such an extent that a capillary phenomenon does not 
arise in the clearance. This arrangement prevents ink accumulation caused by surface tension between the box-shaped 
member 80, the film member 81 or the reinforcement member 100, and the float member 70. That is, it is possible to 
prevent the float member from being hindered or shifted by the ink accumulation. A protuberance (corresponding to 

55 the protuberance indicated by 56 in FIG. 4) is provided on an upper portion of a surface 70b of the float member 70 
so as to define the upper limit position of the float member. A recess 70g is formed in this protuberance, a permanent 
magnet 71 serving as the indicator is fitted into the recess 70g, and an opening of the recess 70g is sealed with a 
closure member 103. 
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[0055] FIG. 1 3 shows another example of the float member. The float member is provided with separate ribs 1 04a 
and 104b inside a container section 104c. An arm 104d is integrally connected to one end of the container section 
1 04c having an open side. The open side of the container section 1 04c is sealed by a film member 1 05 so that a float 
is formed. A through hole 1 04e is formed at the other end of the arm 1 04d. The through hole 1 04e is pivotally connected 
5 to the support pin 83. Protuberances 104f are provided at required positions on both sides of the container section 
104c and the arm 104d in the thickness direction. The protuberances 104f contact the box-shaped member 80, the 
film member 81 or the reinforcement member 1 00 with less friction in order to prevent shifting of the float member. In 
the present embodiment, a reinforcement rib 1 04g is formed on the upper surface of the arm 1 04d so as to extend to 
the container section 1 04c. 

10 [0056] A recess 104j is formed in an upper portion of a surface 104h of the container section 104c. A rectangular- 
parallelepiped permanent magnet 71 with a magnetic back yoke 1 06 or 1 06' is fitted into the recess 1 04j such that the 
longitudinal direction of the magnet 71 is oriented vertically; i.e., in the direction in which the float member 1 04 is to be 
moved. The magnetic back yoke 1 06 as shown in FIG. 14A is formed as such a box shape that a surface of the magnetic 
back yoke 106 to be opposed to the magnetic detection system is open. The magnetic back yoke 106' as shown in 

15 FIG. 1 4B is formed by bending side edges of aplate. The opening of the recess 1 04j is sealed by the closure member 
103. 

[0057] In the present embodiment, the volume of the ribs 1 04a and 1 04b of the container section 1 04c is small, and 
hence the container section 1 04c generates greater buoyant force than that generated by the container section shown 
in FIGS. 12A and 12B. Accordingly, the container section 104c can cancel a drop in floating characteristic of the float 

20 member due to the mass of the back yoke 106 or 1 06'. 

[0058] The back yokes 1 06 and 1 06' are formed such that ferrite plate or silicon steel plate, which have great relative 
magnetic permeability and are less likely to cause magnetic saturation, is subjected to drawing or bending process. 
As shown in FIG. 15, when the permanent magnet 71 magnetized in its thickness direction is mounted to the back 
yoke 1 06, the magnetic resistance is reduced by the back yoke 1 06, so that a magnetic flux F of the permanent magnet 

25 71 returns to the opening end 1 06a of the back yoke 1 06. Consequently, leaking magnetic flux is significantly reduced. 
[0059] As shown in FIG. 15, it is preferable to set the distance nZ between the surface 71 a of the permanent magnet 

71 and an imaginary line extending across the open end of the back yoke 106 to be in a range of 0.0 to 0.5 mm. 
[0060] In a case where the distance nZ is less than 0.0 mm (i.e., a case where the surface 71 a of the permanent 
magnet 71 protrudes from the open end 1 06a of the back yoke 1 06), a portion of the magnetic flux from the permanent 

30 magnet 71 passes outside the end section 106a of the back yoke 106. Thus, the quantity of magnetic force lines, 
leaking in the end direction, becomes greater. In a case where nZ exceeds a value of 0.5 mm, the majority of magnetic 
force lines F from the N pole run to the open end 106a of the back yoke 1 06 along the shortest distance. Accordingly, 
the amount of magnetic flux acting on the magnetic-field detection systems 72 and 73 becomes smaller, thus deteri- 
orating the detection sensitivity or accuracy of the magnetic detection systems 72 and 73. 

35 [0061] FIG. 1 6 shows the above-described phenomena. Characteristic curve B shows the distribution of magnetic 
flux at a position opposite the N pole of the permanent magnet 71 equipped with the back yoke 1 06 (for example, in a 
detectable region of the magnetic detection system). Further, characteristic curve A shows the distribution of magnetic 
flux by a single permanent magnet which does not have a back yoke. As can be seen from the curves, the back yoke 
106 can focus the magnetic flux of the permanent magnet 71 in the direction of the normal to the surface 71 a of the 

40 permanent magnet 71 . Thus, the back yoke 1 06 can substantively reduce variations in detection width associated with 
variations of the magnetic detection system. Since the magnetic flux of the permanent magnet 71 can be effectively 
utilized for detecting an ink level, the indicator can be constructed by a smaller permanent magnet, thereby making 
the float member 1 04 compact in size. 

[0062] Thus, the magnetic flux is focused by the backyoke 1 06 or 1 06', and the longitudinal direction of the permanent 
45 magnet 71 is oriented vertically. Further, the back yokes 1 06 and 1 06' are formed so as to correspond to the geometry 
of the permanent magnet 71 . Therefore, in a case where a plurality of sub-tanks 3 are housed in the case 1 07 as a 
unit, as shown in FIG. 1 7, it is possible to effectively suppress faulty operation of the magnetic-field detection systems 

72 and 73 caused by magnetic flux leaking from the permanent magnet 71 of an adjacent sub-tank 3, and influence 
of magnetic attractive force or repulsive force exerted on the float members 104 of the adjacent sub-tanks 3. In the 

so drawing, reference numeral 108 designates a clamp bar for pressing a substrate 74 having the magnetic detection 
systems 72 and 73 mounted thereon against the sub-tanks 3 through springs 1 09. 

[0063] FIGS. 1 8 through 20 show an example which is suitable for a case where a float chamber of the float member 
and an ink storage chamber are defined by thermally welding soft cover members, such as films, to respective recess 
portions. A recess 104j for accommodating the back yoke 106 and the permanent magnet 107 therein is formed with 
55 a through hole 1 04m which is communicated with a space 104k constituting the float chamber. An annular rib 104p 
having at least one groove 104n is provided around the recess 104j. 

[0064] Even when an opening of the space 104k constituting a float chamber is sealed by the film member 105 by 
means of thermal welding, the air in the space 104k which has expanded by the heat of thermal welding escapes from 
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the through hole 104rn to the atmosphere, so that the lid member, i.e. the film member 105, can be attached to the 
float member 1 04 while being kept flat. 

[0065] After thermal welding of the lidmember (the filmmember 1 05), the back yoke 1 06 and the permanent magnet 
71 are fitted into the recess 1 04j. When the annular rib 1 04p of the recess 1 04j is sealed by the closure member 103 

5 by means of thermal welding, the expanded air escapes from the groove 104n to the atmosphere. Accordingly, the 
closure member 1 03 can be attached to the opening of the recess 1 04j while being kept flat. This eliminates undesired 
variations in volume of the ink storage chamber, the float chamber or the like. Accordingly, an ink level and an amount 
of ink can be related to each other to have a specif ied relationship, and the buoyant force of the float member 104 can 
be set at a specific value, thereby enabling correct detection of ink amount. 

10 [0066] FIG. 21 shows another embodiment of an ink level detection mechanism, by taking the sub-tank 3 shown in 
FIG. 2 as an example. In this embodiment, an indicator 113 is provided at a position on the exterior surface of the float 
member 110 close to the wall surface of the container 114 such that the indicator 113 is elongated vertically and can 
reflect light emitted from two optical sensors 111 and 112 to be described later. 

[0067] A lighttransmissible window 1 1 5 is formed in the area of the container 1 1 4 of the sub-tank 3 where the indicator 

15 113 is movable. The first and second optical sensors 111 and 112 are fixed on the exterior wall of the container 114 or 
the carriage 1 such that the first and second optical sensors 111 and 112 are arranged vertically along the window 115. 
As shown in FIG. 22. these optical sensors 1 1 1 and 11 2 are disposed so that optical paths are formed from light emitting 
elements 111a and 11 2a through the indicator 113 to light receiving elements 111b and 112b (that is, light emitted fro: 
n the light-emitting element 1 1 1 a (or 1 1 2a) is reflected by the indicator 113, and the thus-reflected light enters the light- 

20 receiving element 111 b (or 112b)). 

[0068] As shown in FIG. 23. the two optical sensors 1 1 1 and 1 1 2 are vertically spaced by predetermined interval AA 
from each other, and disposed lower and upper positions with respect to an intermediate ink level Lm. The vertical 
length B of the indicator 113 is set to a range of ink level to be detected; that is, the sum of a difference AG between 
the upper and lower ink levels and a difference AA between the sensors 111 and 112 and (AG+AA). 

25 [0069] if ink decreases to lower the float member 110 so that the upper end of the indicator 113 is lowered to a 
position below the upper optical sensor 112 (FIG. 21 II), the light reflected by the indicator 113 fails to enter the upper 
optical sensor 112. As a result, it can be detected that the ink level has been lowered to a level at which injection of 
ink is required. Thus, a state in which injection of ink is required can be detected. On tne other hand, when the float 
member 110 is raised in association with the progress of injection of ink so that the lower end of the indicator 113 is 

30 located above the lower optical sensor 111 (FIG. 23 IV), light fails to enter the lower optical sensor 111. Accordingly, it 
can be detected that the ink level has reached to a point at which injection of ink must be stopped; that is. a state in 
which injection of ink must be stopped. Needless to say, in a case where an ink level falls within a specific range (FIG. 
23 III), light enters the two optical sensors 111 and 112, thereby detecting a state in which an amount of ink stored in 
the ink storage chamber is maintained within an appropriate range. In a case where the ink level has been lowered to 

35 a point below the lower limit level (i.e., an excessively low state shown in FIG. 23 I), no light enters the optical sensors 
111 and 112. Thus, these states can be clearly distinguished from one another. In addition, similarly to the embodiment 
shown in Fig. 4, it Is preferable to provide the float member 110 with a protuberance 156 (see Fig. 21) for defining the 
upper limit position of the float member 1 1 0 in cooperation with the upper surface of the sub-tank (i.e. the lower surface 
of wall 133 of the sub-tank in this embodiment). This eliminates upward movement of the float member 11 0 beyond a 

40 range where the upper optical sensor 1 1 2 can detect the indicator 1 1 3. 

[0070] In the previous two examples, the magnetic-field detection systems or the optical sensors are provided on a 
member differing from the sub-tank. However, a similar effect can be obtained even when the magnetic-field detection 
systems or the optical sensors are provided on the sub-tank. In the previous embodiments, two detection systems or 
sensors are employed. It is apparent that, in a case where more accurate detection of an ink level is required, three 

45 or more magnetic-field detection systems or optical sensors are provided. 



Claims 

so 1 . An ink-jet recording apparatus having a recording head (4) that is mounted to a reciprocating carriage (1 ) and that 
receives supply of ink, the recording apparatus comprising: 

an ink storage chamber (36; 82) into which ink is supplied from an outside of the ink storage chamber (36; 82); 
a float member (50; 70; 110) movable to follow ink level of ink stored in the ink storage chamber (36; 82); 
55 an indicator (53; 113) provided to the float member (50; 70; 110); and 

at least two detection systems (54, 55; 72, 73; 111, 11 2) provided opposite the indicator (53, 113) and arranged 
vertically, 
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characterized in that both of the two detection systems (54, 55; 72, 73; 111 , 112) detect the indicator (53; 113) 
when an amount of the ink stored in the ink storage chamber (36; 82) is maintained within an appropriate range, 
and wherein at ieast three statuses of ink level are detected based on signals from the detection systems (54, 55; 
72, 73; 111, 112). 

5 

2. The ink-jet recording apparatus according to claim 1, characterized In that each of the detection systems (54, 
55; 72, 73; 111 , 112) is separable from the ink storage chamber (36; 82). 

3. The ink-jet recording apparatus according to claim 1 .characterized in that the indicator includes a permanent 
10 magnet (71), and each of the detection systems (54, 55; 72, 73) includes a magnetic-field detection system (54, 

55; 72, 73). 

4. The ink-jet recording apparatus according to claim 3, characterized in that the permanent magnet (71) is fixed 
to the float member (70) through a back yoke (1 06, 1 06') formed from magnetically permeable material. 

15 

5. The ink-jet recording apparatus according to claim 4, characterized In that the back yoke (106, 106') is formed 
into a substantial box shape, and an opening end of the back yoke (1 06, 106') protrudes forward from a surface 
of the permanent magnet (71 ). 

20 6. The ink-jet recording apparatus according to claim 5, characterized in that the opening end of the back yoke 
(106, 106') protrudes from the surface of the permanent magnet (71) by 0.0 to 0.5 mm. 

7. The ink-jet recording apparatus according to claim 1 , characterized in that the indicator (1 1 3) includes an optical 
reflecting member, and each of the detection systems (111,112) includes a light-emitting system (111a, 112a) and 

25 a light-receiving system (111b, 11 2b). 

8. The ink-jet recording apparatus according to claim 1 , characterized in that the ink storage chamber (82) is defined 
by a box-shaped member (80) having an integral side wall (80a) and an integral peripheral wall (80b) connected 
thereto, a rib (85) projecting from the side wall (80a) of the box-shaped member (80), and a film member (81) 

30 attached to and in close contact with a periphery of an opening of the box-shaped member (80) and a tip end of 

the rib (85). 

9. The ink-jet recording apparatus according to claim 1, characterized in that the float member (50; 70; 110) is 
integrally formed on a movable free end of a support arm member (51; 70a) which is pivotable about a support 

35 pin (52; 83) formed on a side wall (80a) of a sub-tank (3). 

10. The ink-jet recording apparatus according to claim 1 , characterized in that the float member (110) includes a 
container section (1 1 4) having an open portion at one side thereof and ribs (1 04a, 1 04b) in an interior thereof, and 
a film member (1 05) sealing the open portion. 

40 

11 . The ink-jet recording apparatus according to claim 10, characterized in that the ribs (1 04a, 104b) include at least 
one rib (1 04b) that is located at a central region and that has a cross shape. 

12. The ink-jet recording apparatus according to claim 11 , characterized in that the cross-shaped rib (1 04b) is located 
45 at a central region of the container section (114), and spaced from a peripheral wall of the container section (114) 

to define a clearance there between. 

13. The ink-jet recording apparatus according to any one of claims 10 to 12, characterized in that a recess (104j) is 
integrally provided to the container section (114) so that a permanent magnet (71) serving as the indicator is 

so accommodated in the recess (1 04j), and the recess (1 04j) is in communication with an interior space of the container 

section (114) through a through hole (1 04m). 

14. The ink-jet recording apparatus according to claim 13, characterized in that a film member (1 03) is fixedly attached 
to a periphery of an opening of the recess (104j) to seal the recess (104j). 

55 

1 5. The ink-jet recording apparatus according to claim 1 4, characterized in that an air escape groove( 1 04n) is formed 
in the periphery of the opening. 
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16. The Ink-jet recording apparatus according to claim 13, characterized in that the permanent magnet (71) with a 
back yoke (106, 106') formed from magnetically permeable material is accommodated in the recess (104j). 



5 Patentanspruche 

1 . Tintenstrahl-Aufzeichnungsvorrichtung mit einem Oruckkopf (4), der an einem sich hin und her bewegenden Schlit- 
ten (1) angebracht ist und mit Tinte versorgt wird, wobei die Aufzeichnungsvorrichtung folgendes aufweist: 

io eineTintenspeicherkammer (36; 82), in welche Tinte von auGerhalb derTintenspeicherkammer (36; 82) hinein 

befordert wird; 

ein Schwimmerelement (50; 70; 110), das beweglich ist und so dem Level der in derTintenspeicherkammer 
(36; 82) gespeicherten Tinte folgen kann; 

einen Anzeiger (53; 113), der an dem Schwimmerelement (50; 70; 110) vorgesehen ist; und 
f5 zumindest zwei Erfassungssysteme (54, 55; 72, 73; 1 11 , 112), die dem Anzeiger (53, 1 1 3) gegenuber vorge- 

sehen sind und die vertikal angeordnet sind, 

dadurch gekennzeichnet, dass beide Erfassungssysteme (54, 55; 72, 73; 111, 112) den Anzeiger (53, 113) er- 
fassen, wenn die Menge der in derTintenspeicherkammer (36; 82) gespeicherten Tinte sich in einem geeigneten 
20 Bereich befindet, und wobei zumindest drei verschiedene Zustande dieses Levels auf der Grundlage von Signalen 

von den Erfassungssystemen (54, 55; 72, 73; 111, 112)) erfasst werden. 

2. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 1 , dadurch gekennzeichnet, dass jedes der Erfassungs- 
systeme (54, 55; 72, 73; 111, 112) von derTintenspeicherkammer (36; 82) trennbar ist. 

25 

3. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 1 . dadurch gekennzeichnet, dass der Anzeiger einen 
Permanentmagneten (71) aufweist und jedes der Erfassungssysteme (54, 55; 72, 73) ein Magnetfelderfassungs- 
system (54, 55; 72, 73) beinhaltet. 

30 4. Tintenstrah I- Aufzeichnungsvorrichtung nach Anspruch 3, dadurch gekennzeichnet, dass der Permanentmagnet 
(71) an dem Schwimmerelement (70) durch ein aus einem magnetisch durchlassigen Material gebildetes hinteres 
Joch (106, 106') befestigt ist. 

5. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 4, dadurch gekennzeichnet, dass das hintere Joch (1 06, 
35 106') im Wesentlichen die Gestalt eines Kastens hat und ein sich offnendes Ende des hinteren Jochs (106, 106") 

von einer Oberflache des Permanentmagneten (71) aus nach vorne hervorsteht. 

6. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 5, dadurch gekennzeichnet, dass das sich offnende Ende 
des hinteren Jochs (106, 106') von der Oberflache des Permanentmagneten (71) urn 0,0 bis 0,5 mm hervorsteht. 

40 

7. Tintenstrah l-Aufzeichnungsvorrichtung nach Anspruch 1 . dadurch gekennzeichnet, dass der Anzeiger (113) ein 
optisches reflektierendes Element beinhaltet und jedes der Erfassungssysteme (111, 112) ein lichtemittierendes 
System (111a, 112a) sowie ein lichtempfangendes System (11b, 112b) beinhaltet. 

45 8. Tintenstrah l-Aufzeichnungsvorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die Tintenspeicher- 
kammer (82) durch ein kastenformiges Element (80) definiert ist, das eine integrale Seitenwand (80a) hat und eine 
damit verbundene integrale AuBenumfangswand (80b), wobei eine Rippe (85) von der Seitenwand (80a) des ka- 
stenformigen Elements (80) hervorsteht und ein Filmelement (81) an einem AuBenumfang einer Offnung des ka- 
stenformigen Elements (80) und einer Endspitze der Rippe (85) angebracht und in engem Kontakt damit ist. 

50 

9. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass das Schwimmerele- 
ment (50; 70; 110) integral an einem beweglichen freien Ende eines Stiitzarmelements (51 ; 70a) ausgeformt ist, 
das urn einen StUtzstift (52; 83) an einer Seitenwand (80a) eines zusatzlichen Tanks (3) schwenkbar ist. 

55 10. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass das Schwimmerele- 
ment (110) einen Behalterabschnitt (114) beinhaltet, der an seiner einen Seite einen offenen Bereich hat, und in 
dessen Innerem sich Rippen (104a, 104b) befinden, wobei ein Folienelement (105) den offenen Bereich ver- 
schlieBt. 
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11. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 10, dadurch gekennzeichnet, dass die Rippen (104a, 
104b) zumindest eine Rippe (104b) beinhalten, die sich in einem mittleren Bereich befindet und die Gestalt eines 
Kreuzes hat. 

5 12. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 1 1 , dadurch gekennzeichnet, dass die kreuzformige Rip- 
pe (1 04b) sich in einem mittleren Bereich des Behaiterabschnitts (114) befindet und von einer AuBenumfangswand 
des Behaiterabschnitts (114) beabstandet ist, so dass ein Zwischenraum dazwischen definiert ist. 

13. Tintenstrahl-Aufzeichnungsvorrichtung nach einem der Anspruche 10 bis 12, dadurch gekennzeichnet, dass 
10 eine Ausnehmung (1 04j) integral an dem Behalterabschnitt (114) vorgesehen ist, so dass ein Permanentmagnet 

(71), der als der Anzeiger dient, in der Ausnehmung (104j) untergebracht ist, und dass die Ausnehmung (104j) in 
Verbindung mit einem inneren Raum des Behaiterabschnitts (114) durch eine Durchgangsoffnung (104m) steht. 

14. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 13, dadurch gekennzeichnet, dass ein Folienelement 
15 (103) test an einem AuBenumfang einer Offnung der Ausnehmung (104j) angebracht ist, urn die Ausnehmung 

(104j)zu verschlieBen. 

15. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 14, dadurch gekennzeichnet, dass eine Luftablassnut 
(104n) in dem AuBenumfang der Offnung ausgeformt ist. 

20 

16. Tintenstrahl-Aufzeichnungsvorrichtung nach Anspruch 13, dadurch gekennzeichnet, dass der Permanentma- 
gnet (71) mit einem aus magnetisch durchlassigem Material ausgebildeten hinteren Joch (106, 106*) in der Aus- 
nehmung (104j) untergebracht ist. 

25 

Revendi cat ions 

1 . Appareil d'enregistrement a jet d'encre ayant une tete d'enregistrement (4) qui est montee sur un chariot a mou- 
vement alternatif (1) et qui recoit une alimentation en encre, Pappareil d'enregistrement comportant : 

30 

une chambre de stockage d'encre (36; 82) dans laquelle de I'encre est delivree depuis I'exterieur de la chambre 
de stockage d'encre (36; 82); 

un element de flotteur (50; 70; 11 0) mobile afin de suivre le niveau d'encre de I'encre stockee dans la chambre 
de stockage d'encre (36; 82); 
35 un indicateur (53; 113) prevu sur I'element de flotteur (50; 70; 110); et 

au moins deux systemes de detection (54, 55; 72, 73; 111 , 112) prevus a I'oppose de I'indicateur (53; 73) et 
disposes vertical ement, 

caracterise en ce que les deux systemes de detection (54, 55; 72, 73: 111 , 112) detectent I'indicateur (53; 
40 73) lorsqu'une quantite de I'encre stockee dans la chambre de stockage d'encre (36; 82) est maintenue dans une 

plage appropriee, et dans lequel au moins trois etats de niveau d'encre sont detectes sur la base de signaux 
provenant des systemes de detection (54, 55; 72, 73; 111 , 112). 

2. Appareil d'enregistrement a jet d'encre selon la revendication 1 , caracterise en ce que chacun des systemes de 
45 detection (54, 55; 72, 73; 1 1 1 , 1 1 2) est separable de la chambre de stockage d'encre (36; 82). 

3. Appareil d'enregistrement a jet d'encre selon la revendication 1 , caracterise en ce que I'indicateur comprend un 
aimant permanent (71), et chacun des systemes de detection (54, 55; 72, 73) comprend un systeme de detection 
de champ magnetique (54, 55; 72, 73). 

50 

4. Appareil d'enregistrement a jet d'encre selon la revendication 3, caracterisee en ce que I'aimant permanent (71) 
est fixe sur I'element de flotteur (70) par I'intermediaire d'une armature arriere (1 06, 1 06*) formee dans une matiere 
magnetiquement permeable. 

ss 5. Appareil d'enregistrement a jet d'encre selon la revendication 4, caracterise en ce que I'armature arriere (106, 
106') est foimee sensiblement en forme de boTte. et une extremite d'ouverture de I'armature arriere (106, 106') 
depasse vers i'avant depuis une surface de I'aimant permanent (71). 
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6. Appareii d'enregistrement a jet d'encre selon la revendication 5, caracterise en ce que I' extremite d' ouverture de 
I'armature arriere (1 06, 106') depasse de la surface de I'aimant permanent (71) de 0,0 a 0,5 mm. 

7. Appareii d'enregistrement a jet d'encre selon la revendication 1 , caracterise en cequel'indicateur (113) comprend 
5 un element reflechissant optique, et chacun des systemes de detection (111,112) comprend un systeme d' emission 

de lumiere (111a, 112a) et un systeme de reception de lumiere (111 b. 112b). 

8. Appareii d'enregistrement a jet d'encre selon la revendication 1 , caracterise en ce que la chambre de stockage 
(82) est definie par un element en forme de boTte (80) ayant une parol laterale integrate (80a) et une paroi pen- 
to pherique integrate (80b) reliee a celle-ci, une nervure (85) qui depasse de la paroi laterale (80a) de I'eiement en 

forme de boTte (80), et un Element de film (81) fixe sur et en contact intime avec une peripherie d'une ouverture 
de I'eiement en forme de boite (80) et une extremite terminale de la nervure (85). 

9. Appareii d'enregistrement a jet d'encre selon la revendication 1 , caracterise en ce que i'eiement de flotteur (50; 
15 70; 1 1 0) est forme integralement sur une extremite libre mobile d'un element de bras de support (51 ; 70a) qui peut 

pivoter autour d'un axe de support (52; 83) forme sur une paroi laterale (80a) d'un reservoir secondai re (3). 

10. Appareii d'enregistrement a jet d'encre selon la revendication 1 , caracterise en ce que I'eiement de flotteur (70) 
comprend une section de reservoir (114) ayant une partie ouverte au niveau d'un cote et des nervures (104a, 

20 104b) a I'interieur, et un element de film (105) qui obture la partie ouverte. 

1 1 . Appareii d'enregistrement a jet d'encre selon la revendication 1 0, caracterise en ce que les nervures (1 04a, 1 04b) 
comprennent au moins une nervure (104b) qui est disposee au niveau d'une zone centrale et qui a une forme de 
croix. 

25 

12. Appareii d'enregistrement a jet d'encre selon la revendication 11 . caracterise en ce que la nervure en forme de 
croix (104b) est disposee au niveau d'une zone centrale de la section de reservoir (114), et espacee d'une paroi 
peripherique de la section de reservoir (114) afin de definir un jeu entre elles. 

30 13. Appareii d'enregistrement a jet d'encre selon I'une quelconque des revendications 10 a 12, caracterise en ce 
qu'un renfoncement (104j) est prevu integralement sur la section de reservoir (114) de telle sorte qu'un aimant 
permanent (71) servant d'indicateur est loge dans ie renfoncement (104j), et le renfoncement (104j) est en com- 
munication avec un espace interieur de la section de reservoir (114) par I'intermediaire d'un trou debouchant 
(104m). 

35 

14. Appareii d'enregistrement a jet d'encre selon la revendication 13, caracterise en ce qu'un element de film (1 03) 
est fixe sur une peripherie d'une ouverture du renfoncement (1 04j) afin d'obturer le renfoncement (1 04j). 

15. Appareii d'enregistrement a jet d'encre selon la revendication 1 4, caracterise en cequ'une rainure d'echappement 
40 d'air (1 04n) est formee dans la peripherie de I'ouverture. 

16. Appareii d'enregistrement a jet d'encre selon la revendication 13. caracterise en ce que I'aimant permanent (71 ) 
avec une armature arriere (106, 106') formee dans une matiere magnetiquement permeable est loge dans le 
renfoncement (104j). 

45 
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FIG. 2 
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FIG. 3A 
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FIG. 6 
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FIG. 9 
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FIG. 10 
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FIG. 11 
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